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DEFINT A,S,I,J,K,M,N
DIM A(22,22),SUMC(5),KI(5),KJI(5)
ON KEY (1) GOSUB 40
ICOUNT=0 ‘initialize counter
CLS:KEY OFF
LOCATE 25,50: PRINT"-PRESS F1 TO RESTART-"
COLOR 15,0: LOCATE 2,15: PRINT "MONTE CARLO ISING MODEL ™
COLOR 7: PRINT:PRINT "Monte Carlo Statistics for a 20X20 ISING MODEL with"
PRINT " periodic boundary conditions."
PRINT: PRINT" The critical temperature is approximately 2.0."
PRINT:PRINT "CHOOSE THE TEMPERATURE FOR YOUR RUN. Type a number between "
INPUT" 0.1 and 100, and then press 'ENTER’.",T
IF T<.1 THEN T=.1 ELSE IF T>100 THEN T=100
PRINT ">>>>> temperature=" T: Tw=1/T .
KEY (1) ON
PRINT:PRINT "DO YOU WANT TO STUDY THE CORRELATION FUNCTION (Y OR N)?2"
COR$=INPUTS (1)
IF COR$="y" THEN COR$="Y"
IF COR$="Y" THEN PRINT ">>>> correlation data will be shown" ELSE PRINT
>>>> no correlation data will be shown™
PRINT:PRINT "PICK THE TYPE OF INITIAL SPIN CONFIGURATION®
BPRINT, "TYPE ¢ FOR ‘CHECKERBOARD’ PATTERN, OR™
PRINT,"TYPE i1 FOR ‘INTERFACE’ PATTERN"
PRINT, "TYPE u FOR ‘UNEQUAL INTERFACE’ PATTERN"
X$=INPUTS (1)
IF X$="C™ OR X$="c" GOTO 370
IF X$="u™ THEN X$="U"
IF X$="i" THEN X$="I"
IF X$="I" OR X$="U" THEN 290 ELSE 210 ‘ROUTING TO PROPER INITIAL SETUP
CLS ‘initial INTERFACE -setup
IF X$="U" THEN MAXJ~14 ELSE MAXJ=10
FOR I=0 TO 22
FOR J=0. TO MAXJ: A(I,J)=+1: NEXT
FOR J=MAXJ+1 TO 22: A(I,J)=-1: NEXT
A(I,0)=-1: A(I,21)=1:
NEXT
GOTO 420
CLS ’INITIAL checkerboard PATTERN
A(0,0)=1
FOR: I=0 TO 20: A(I+1,0)=-A(I,0)
FOR J=0 TO 20: A(I,J+1l)==A(I,J):NEXT
NEXT
REM initial display:
LOCATE 25, 50 PRINT"-PRESS Fl1 TO RESTART-"
FOR I=1 TO
FOR J=1 TO 20
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460 FOR JZ=2*J-1 TO 2*J

470 LOCATE I,JZ: IF A(I,J)=1 THEN PRINT CHRS(219) ELSE PRINT CHRS (176
480 NEXT J%,J,1

490 LOCATE 10,50: PRINT"TEMP="1/T

500 TIME$="00:00:00"

510 IF X$="U" THEN NPLUS=280 ELSE NPLUS=200

520 IF COR$=~"Y" THEN GOSUB 710

530 M=INT (20*RND+1) :N=INT (20*RND+1) : S=-A(N,M}: ICOUNT=ICOUNT+1 7*xf1ip a spin
540 B=T*S% (A (N~1,M)+A(N+1,M)+A (N, M=1) +A(N,M+1) ) *2

550 IF EXP (B)<RND GOTO 620 ‘test against random#
560 A(N,M)=S: NPLUS=NPLUS+S

570 IF N=1 THEN A(21,M)=S ELSE IF N=20 THEN A{0,M)=S

580 IF M=1 THEN A(N,21)=S ELSE IF M=20 THEN A(N,0)=$

580 FOR IX=2*M-1 TO 2*M ‘update the display

600 LOCATE N, IX:IF A(N,M)=1 THEN PRINT CHR$(219) ELSE PRINT CHR$(176)

610 NEXT

620 LOCATE 23,21: PRINT ICOUNT: LOCATE 23,30: PRINT TIMES

630 IF (ICOUNT MCD 100G)=0 THEN GOSUB 670

640 IF COR$="Y" AND (ICOUNT MOD 400)=0 THEN GOSUB 750

650 GOTO 530

660 END

670 LOCATE 12,50: PRINT "AT "ICOUNT;

680 XN=NPLUS/400!

690 PRINT USING " N+/Nw.}##";XN

700 RETURN

710 LOCATE 14,47: PRINT "Correlation Function:"

720 LOCATE 15,51: PRINT "d <8(0)s(d)>": LOCATE 16,50: PRINT"-—-=r-mm=—=-= .
730 GOSUB 750

740 RETURN

750 FOR M=1 TO 5;: SUMC(M)=0: ’Correlation calculation

760 LOCATE 14,69: PRINT"(at “ICOUNT")"

770 FOR I=1 TO 20

780 FOR J=1 TO 20:KJ=({J+M) MOD 20: KI=(I+M) MOD 20: CC%=A(KI,J)+A(I,KJ)

790 IF CC%=0 THEN GOTO 810

800 SUMC (M)=SUMC (M) +A(I,J) *CC%

810 NEXT J,I

B20 LOCATE 16+M,50: PRINT M: LOCATE 16+M,54: PRINT USING "+#.###"; SUMC(M)/800
830 NEXT M: RETURN

ol G L srscuis (;"LMJD (e S sly 25508 ) S e by
aJ;;S;m£>)LZA§|

10 REM PROGRAM TO SIMULATE A TWO-LEVEL SYSTEM COUPLED TO
20 REM AN ADIABATIC GAUSSIAN FLUCTUATING FIELD

30 WHITES = CHRS(219)+CHR$ (219

40 BLACK$ = CHR$(176)+CHR$ (176

50 ON KEY(2) GOSUB 90

60 KEY(2) ON

70 DIM SIGMAS(32)

80 DIM ESOL! (2000)

90 REM RESTART FROM HERE

100 CLs

110 RANDOMIZE(310941!)

120 KEY(2) ON

130 LOCATE 1,1

140 PRINT "ENTER THE LOCALIZATION PARAMETER ’L’"
150 INPUT "***BETWEEN 0.01 AND 10 ***“;LOCAL!

160 IF LOCAL!<.01 GOTO 150

170 IF LOCAL!>10 GOTO 150

180 PRINT VENTER THE REDUCED TEMPERATURE ‘BETA’";
190" INPUT "#***BETWEEN 0.01 AND 16 ***";RBETA!

200 IF RBETA!<.01 GOTO 190

210 IF RBETA!>16 GOTO 190

220 INPUT "TOTAL NUMBER OF STEPS (INTEGER BELOW 1E+20)";MOVE!
230 IF MOVE!<O THEN GOTO 220

240 IF MOVE!<>INT(MOVE!)} THEN GOTO 220

250 IF MOVE!>1E+20 THEN GOTO 220

260 IVAR!=RBETA!/(2*LOCAL!)

270 FSTEP!=SQR(1/IVAR!)

280 IF FSTER!>1 THEN FSTEP!=1l

290 KAY!=-,5*LOG(RBETA!/32

300 TKAY!=KAY!*2

310 LAMBDA!=RBETA!/32

320 TLAMBDA!=-2*LAMBDA!

330 NEWENERGY!=0

340 FILD!=0

350 ESOLV!=0

360 NEWESOLV!=0

370 FOR I=1 TO 32

380 IF I/2=INT(I/2) THEN SIGMA%(I)=1 ELSE SIGMA% (I)=-1
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390 NEXT I
400 CLS

410 GOSUB 1440

420 GOSUB 980D

430 GOSUB 860

440 FOR IRUN!=1 TO MOVE!

450 LOCATE 16,45

460 PRINT "STEP =";IRUN!

470 JAYS$=INT(RND*39)+1

480 IF JAY%$>32 THEN GOTO 520

490 OLDSIGMA&=SIGMA% (JAYS)

500 IF OLDSIGMA%=1 THEN SIGMA% (JAY$)=-1 ELSE SIGMAS (JAY%)=1
510 GOTO 550

520 GOsSUB 1320

$30 OLDFILD!=FILD!

540 FILD!=FILD!+FSTEP!*(.5-RND)

550 OLDENERGY !¥NEWENERGY!

560 OLDESOLV!=NEWESOLV!

570 GOSUB 1050

$80 IF NEWENERGY!>=OLDENERGY! THEN GOTO 610

$90 PROB!=EXP (NEWENERGY ! ~OLDENERGY!)

600 IF RND>PROB! THEN GOTO 630

6§10 IF JAY$<33 THEN DIP!=NEWDIP!

620 GOTO €60

630 IF JAY$>32 THEN FILD!=OLDFILD! ELSE SIGMA% (JAY%)=OLDSIGMA%
€40 NEWENERGY !=OLDENERGY !

650 NEWESOLV ! =OLDESOLV!

660 GOSUB 1240

670 ESOLV!=ESOLV!+NEWESOLV!

680 TST!=~IRUN!/100

690 IF TST!<>INT{TST!) THEN GOTO 830

700 ESOL!(TST!)=ESOLV!/IRUN!

710 LOCATE 17,22

720 PRINT " "

730 LOCATE 17,3

740 PRINT "SOLVATION ENERGY = ";-NEWESOLV!/RBETA!

750 LOCATE 18,3

760 PRINT ~(IN UNITS OF DELTA)"

770 LOCATE 19,14

780 PRINT = "

790 LOCATE 19,3

800 PRINT"DIPOLE = ";DIP!/32

810 LOCATE 20,3

820 PRINT " (IN UNITS OF MU)"

830 IF IRUN!>MOVE! THEN GOTO 1770

840 NEXT IRUN!

850 GOTOC 1770

860 REM OUT PUT CONFIGURATION

870 DIP!=0

880 LOCATE 11,3

890 FOR INDEX%=1 TO 32

900 IF SIGMA%(INDEX%)=1 THEN PRINT BLACKS$; ELSE PRINT WHITES;
910 DIP!=DIP!+SIGMAS (INDEXS)

920 NEXT INDEX$

930 LOCATE 12,3

940 FOR INDEX$=1 TO 32

950 IF SIGMAS (INDEX%)=1 THEN PRINT WHITES$; ELSE PRINT BLACKS$;
960 NEXT INDEX%

970 RETURN

980 REM subsection to compute overall initial energy

890 NEWENERGY!=0

1000 FOR I=1 TO 32

1010 IF I=32 THEN J=1 ELSE JwI+l

1020 NEWENERGY !~NEWENERGY!+KAY!*SIGMA% (I)*SIGMA% (J)

1030 NEXT I

1040 RETURN

1050 REM SUBSECTION TO QUICKLY COMPUTE NEW ENERGY

1060 IF JAY$=1 THEN JAYM1%4=32 ELSE JAYM1g=JAYR-1

1070 IF JAY$=32 THEN JAYP1%=1 ELSE JAYP1%=JAY$+1

1080 IF JAY$>32 THEN GOTO 1200

1090 IF SIGMA% (JAY%)=1 THEN GOTO 1150

1100 NEWESOLV!=OLDESOLV!-FILD!*TLAMBDA!

1110 NEWENERGY !=OLDENERGY!-OLDESOLV!+NEWESOLV!

1120 NEWENERGY !=NEWENERGY!-TKAY!* (SIGMA% (JAYP1%) +SIGMAS (JAYM1Y))
1130 NEWDIP!-DIP!-2

1140 GOTO 1230

1150 NEWESOLV!=OLDESOLV!+FILD!*TLAMBDA!

1160 NEWENERGY!~OLDENERGY ! ~OLDESQLV!+NEWESOLV!

1170 NEWENERGY!=NEWENERGY !+TKAY!* (SIGMAS (JAYP1%) +SIGMAY (JAYM1%))
1180 NEWDIP!=DIP!+2

1190 GOTO 1230 .

1200 NEWENERGY !=~OLDENERGY!4+IVAR!* (OLDFILD!*OLDFILD!~FILD!#*FILD!)
1210 NEWESOLV!=LAMBDA!*DIP!*FILD!

1220 NEWENERGY ! =NEWENERGY ! ~OLDESOLV ! 4NEWESOLV!

1230 RETURN

1240 REM update display

1250 IF (IRUN!/4}<>INT((IRUN!/4)) THEN RETURN

1260 IF JAY$>32 THEN GOTO 1310

1270 LOCATE 11, 2*JAY%+1

1280 IF SIGMA% (JAY%)=1 THEN PRINT BLACKS ELSE PRINT WHITES
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1290 LOCATE 12,2%JAY$+1

1300 IF SIGMA% (JAY%)=1 THEN PRINT WHITE$ ELSE PRINT BLACKS$
1310 RETURN

1320 REM SUBSECTION TO OUT-PUT EXTERNAL FIELD

1330 OLDFLDMAG%=FLDMAGY

1340 FLDMAG%=-INT (FILD!)

1350 IF ABS (FLDMAG%)>9 THEN FLDMAG%=9*SGN (FLDMAGS)

1360 IF ABS(FLDMAGSY}>=ABS (OLDFLDMAGY) THEN GOTO 1400

1370 LOCATE OLDFLDMAGY+11,74

1380 PRINT CHR$(219);CHR$(219);CHR$(219

1390 GOTO 1430

1400 LOCATE FLDMAG%+11,74 )

1410 PRINT CHRS$ (176) ;CHRS$ (176) ;CHRS (176)

1420 GOTO 1430

1430 RETURN

1440 REM SUBSECTION TO DRAW A BOX AROUND THE FIELD OUT-PUT
1450 FOR I=1 TO 19

1460 LOCATE I+1,73

1470 PRINT CHR$(179);CHR$(219);CHR$(219) ;CHRS{219) ;CHRS(179)
1480 NEXT I

1490 LOCATE 1,73

1510 LOCATE 21,73

1520 PRINT "-—--="

1530 LOCATE 11,70

1540 PRINT "0.0"

1550 LOCATE 2,70

1560 PRINT "9.0"

1570 LOCATE 20,69

1580 PRINT "-9.0"

1590 LOCATE 11,74 )

1600 PRINT CHRS$(176);CHR$ (176) ;CHRS (176)

1610 LOCATE 22,75

1620 PRINT CHRS$ (24

1630 LOCATE 23,63

1640 PRINT "FLUCTUATING FIELD";

1650 LOCATE 23,9

1660 PRINT "TO RESTART PRESS F2"

1670 REM DISPLAY INITIAL CONDITIONS

1680 LOCATE 3,1

1690 PRINT “LOCALIZATION PARAMETER L~";LOCAL!
1700 PRINT ]

1710 PRINT "REDUCED TEMPERATURE BETA=";RBETA!
1720 LOCATE 9,29

1730 PRINT “THE QUANTUM PATH"

1740 LOCATE 10,36

1750 PRINT CHRS$ (25)

1760 RETURN

1770 REM OUT-PUT SOLVATION ENERGY VALUES

1780 LPRINT "RESULTS FOR THE.SIMULATION OF A TWO-LEVEL SYSTEM COUPLED"
1790 LPRINT "TO AN ADIABATIC FIELD,"

1800 LPRINT

1810 LPRINT "INITIAL CONDITIONS ARE:"

1820 LPRINT

1830 LPRINT "LOCALIZATION PARAMETER L = ";LOCAL!
1840 PRINT

1850 LPRINT "REDUCED TEMPERATURE BETA = ";RBETA!
1860 LPRINT

1870 LPRINT "#0OF STEPS", "AVERAGE SOLVATION ENERGY IN UNITS OF DELTA"
1880 LPRINT

1890 IMAX%=MOVE!/100

1900 FOR I=1 TO IMAX%

1910 LPRINT I*100,-ESOL! (I)/RBETA!

1920 NEXT I

1930 LOCATE 23,1

1940 END
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REM™MONTE CARLO
REM***an input file "data” is needed whare the first n lines contain
REM***the coordinates of the disks, the next line contains the total
REM***number of passes, and the last mg lines tha total number found
REM***in each %(r shell. "data” is updated with each run.
REM***"del" is the maximum ste&snze. "n" is the number of disks.
REM***“rho" is the density of disks. The screen is printed evary 'mcopg;
REM"**times. "mg" is the number of divisions in Gﬁ). “pas” is the number
EEM‘:‘ of passes. "rgmax” is the maximum of the range G(r) is caiculated
*** over.

n=20

ho=7
sig=(rho/n)*.5
rcxﬁwFl)é&Oo‘sig)
mcopgﬂ

mg=1

pas=100
rmax=4"sig
rgmax=2.5 .
srgmax=rgmax’sig
dgr=(rgmax-1)/m
ppres =rho*3.141593/2

BaWA (12 fmn(15).1(15),ddr(15).6(15
, F(15), \
FORi-1‘I'Onn\é ),r(15),ddr(15),9(15)
r(i}=1+(i-.5)*dgr
]

dd=3.14"(n-1)"tho
dd‘: 'i:Ld'((Tg(')'d YA2-(1+(-1)*dgr*2

r(i +(i ryr2- -1)*
NE)((';'i g +(i-1)*dgr)*2)
tvsqf"mome carlo"
CALL HDECURSOR

LET today$=DATES
MENU 1,0,1," Monte Carlo
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MENU 2,017

MENU 3,0,1 +Hard Disks *
MENU ,0,1 "

WINDOW 1 8. (05

WINDOW 1,l$ (0,20)-(550,350),3

DIM x(2 ),y(20
OPEN "data l&lPUT AS#1
INBUT. o Q)
lx 1}
FOR =1 T6 g
INPUT #1,1(i)
NEXTi
CLOSE #1

drw:

CALL MOVETO(240,25

PRINT 5 )

PaLL MOVETO(240,65)

CALL Mbvs'ro(24o 105)

PRINT 3
Mévsm(24o 145)

an'r

CALL MOVET0(240,185)

Pmmﬂbvem(m 225)

PRINT O

CAL%;' MOVETO(240,125)

PFlINT Mg
VETO(259,240)
P NT
Mévem(aae 240)
PRINT
CALL MOVETO(419,240)
PRINT 3
CALL MOVETO(359,255)

PRINT I’$

CALLM 820,20)
CALL LINE 0,2 0{
CALL LINE (200,0
CALL LINE (0 -200;
CALL LINE (-200,0
CALL MOVETO(270,20)
CALL LINE (0,200)
CALL LINE 160,0;
CALL MOV Og.‘ 0,20)
CALL LINE (-5,

CALL MOV 70,60)
CALL LINE (-5, %

CALL MOVETO(270,100)
CALL LINE E(}S‘

CALL MOV 08 70,140)
CALL LINE (-5,

CALL MOVETO(270,180)
CALL LINE E(i_s

CALL MOVETO(270,220)

EALL MOVET9(370,220

CALL

CALL LINE (0.5
CALL MOVETO(310,220)
CALL LINE é?,S
CALL MOVETO(350,220)
CALL LINE (0,5

CALL MOVETO(390,220)

430,220)
CALL uue
E(ro( 40,250)

pas$,pps,

O




CALL MOVETO(4O 265)
mov3="particles="

PRINT mov§.n,

CALLIgg A 40,280)

den$"density="

PRINT den$,rho,

9153 = "G f-1) =" .

B - ~acoopie

FORi=1TORN

xx=200"x(i)+20
=200"y(i)+20

gRCLE (xx,yy),rcir%,33

FORlo-1 TOpas

re=1 2" RNDg)

n-xgkdel
r=1-2°RND(1)
yn=y(j)+del’r
XX0 1 mx

XXO=; §xxo1+20
0=200"yyo1+20

f 34”‘"’ ™o
TN )=
NE
FOR jj=1TO N
IF ij=j THEN GOTO 10
rxe= X(ij}-xn
= Y\’ *H

EN rx=rx-1 ELSE IF rx<-.5 THEN rx=rx+1

lF ry> 5 THEN g-ry-1 ELSE IF ry<-.5 THEN ry=ry+1

yyoi=

Bl
f‘mon(n)-fmn(u)n

NEXT ij
acc%:-acd%n
QOTO new?2

NEW:
X =Xxx01

RO Tomg
fmn(j))=t
e
FORi=1TOn
IF l]-j THEN GOTO 20

i if}-xn
Flo s mse e s

- - 1+

r-(rx“2+ry“2 g’ N e Rald
XXX-§ t/si ) 1)/dgr
fn(ii -imn ii)+1
zo:() ( )+
NEXT Ij
'y -rmnu»

-xn

rﬁ <0 THEN x g-xggn ELSE IF x 'g>1 THEN x(j)=x{j)-1

IF yggoo THEN y =y(j}+1 ELSE IF y(j)>1 THEN y ;-y ;
=200' +20 ’

RCLE XX0,yyo0),rcir%, 30
CIRCLE (xx,yy},rcir%, 33

NERCOWPWER KA
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NEXT j

CALL MOVETO &0.20)
CALL LINE fO ,2

LINE (200,0!
CALL LlNE 0,-2
CALL LINE -200,0,

ﬂg;auo/(ddrw “pps)
%}I(.O)H'II'BDVETO((ﬂO-r(rU)-1)'80),(220-9(1)'40')))

w§1 271
rec%{2)=219
A a-SS%HﬂR7T0AARPTR@ch o))
e
xg=(r{jj+1)-r{jj

= 1 '40
E" E ﬁé’lx*g’y’g
gcont-1 5'9(1) .5%g(2)

es = 1 + ppres Vgglpnt
EM*CALL MO 0(240,280)
REM*PRINT g1$,gco

REM™CALL M (240.295)
REM*PRINT pre§,pres,

ﬁEM"CALL %VHWM.SS)
REM**PRINT ac$,
CALL MOVET O(-‘&ga

I’s"‘”&é‘lﬁ%ps) i

OPEN “data” FOR OUTPUT AS #2
FOR!~1 TOn

XN=1 OOOO'x?
yn=10000"
xn-FIX

i

WRITE
FOR i= mg
vvnrrrs#zf@)
NEXT i

CLOSE #2
WINDOW CLOSE 1
MENU RESET
END

The following is an example of "data”.

1066,.6547
1701,.3779
8325,.2036
5354, 653

3416,.5222
5394..8737
8991,.8427
4555,.3365
0682,.061

6273,.4221
7359,.0271
8751,.6159
2997,.9926
5054,.1171
1676,.8473
7247..7575
3633,.8048
893..5025

8265,.3979
2705, 1882
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